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Tunnel Summary

Stress-Strain The tunnel overburden height has considerable effect on the stability or
Numerical Methods instability of surface tunnels. In this research, effects of tunnel overburden in
Pseudo-Dynamic Analysis strong rocks in both static and pseudo-dynamic states are investigated. As

Qverburden Height shown in this paper, the results of pseudo-dynamic analysis compared to

static state analysis seem to be outstanding. Due to superficiality of the tunnel, the water table line is considered lower
than the tunnel bottom. The obtained results of static analysis performed by finite element method (FEM) beside finite
difference method (FDM) indicate that the results obtained from these two methods are close together. Furthermore,
this study shows that the stress in crest of tunnel in the pseudo-dynamic analysis is about 1.2 times of that in the static
analysis, and in the sidewalls, the stress is about 1.1 times of that in the static condition. However, the changes in
displacements are not obvious for both sidewalls and crest of the tunnel. The sidewalls deformations in the pseudo-
dynamic analysis are about 5 times of those in the static condition, but vertical displacement in the crest do not
increase, and in some states, it faces reduction.

Introduction

In major cities, today vehicles are faced with the problem of traffic and lack pf proper space. Subways are effective
solutions that can greatly alleviate these problems. Moreover, the sections of the subways that are close to the stations
are located on the surface. These conditions are considered in surface tunnels. Overhead size in surface tunnels has a
significant impact on its stability, especially if high-rise buildings are located near the tunnel path. Soil settlement is a
common problem as a consequence of the construction of a surface tunnel, but what is important is that the settlement
should be in allowable range.

Methodology and Approaches

Modeling in this research is carried out in such a way that the problem space and dimensions of the model and the
necessary layouts are constructed first, the boundaries around the model are assigned, and the material specifications
are defined for the model. Then, the tunnel is constructed at the desired location and the final step will be drilling and
analysis for the tunnel. Elastic behavior model is considered for rock mass.

Results and Conclusions

The results of static analysis showed that with increasing overhead, the amount of horizontal displacement in the
tunnel wall and the amount of vertical displacement in the tunnel crown decreased. It was also observed in the quasi-
dynamic analysis that with increasing overhead, the amount of vertical displacement in the tunnel crown decreased but
the amount of horizontal displacement in the tunnel wall increased.
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